In the Claims : 

Please amend the claims as follows: 

1 . (currently amended) A digital TV r e ceiver, comprising: 
an A/D conv e rt e r conv e rting an analog signal into a digital signal; 

a carrier r e cov e ry conv e rting th e digital pass band signal into a digital bas e band signal; 

til IvI 

a symbol clock r e cov e ry conv e rting digital r e al/imaginary bas e band compon e nt signals 

into OQAM typ e of real/imaginary compon e nt signals, d e t e cting timing e rror information by 
p e rforming th e high pass band filt e ring on th e OQAM r e al/imaginary signals, and squaring and 
adding the filt e r e d valu e , and for g e n e rating and outputting at l e ast two tim e s the fr e qu e ncy of 
th e symbol clock corr e ct e d from th e d e tect e d timing e rror information, 

A digital TV receiver including an A/D converter, a carrier recovery, and a symbol clock 
recovery, wherein the symbol clock recovery comprising : 

an OQAM converter and filter for converting each of the digital base-band real/imaginary 
signals in a VSB type into OQAM real/imaginary component signals, and performing a high 
pass-band filtering on the OQAM real/imaginary component signals for removing information of 
data section ; 

a squaring operator for squaring each of the OQAM real/imaginary component signals 
outputted from the OQAM converter and filter, and adding and outputting the calculation; 

a squarer for squaring the signal outputted from the squaring operator, and outputting the 
calculation for detecting timing error information; and 
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a timing error detector and recovery for detecting timing error information from the 
squared signal outputted from the squares and generating and outputting at least two times the 
frequency of the symbol clock corrected from the detected timing error information . 

2. (original) The digital TV receiver of claim 1, wherein the A/D converter converts the 
analog pass-band signal transmitted in a VSB modulation type into a pass-band signal by 
sampling the analog signal at a fixed frequency generated from the fixed oscillator or at least two 
times the frequency of the symbol clock. 

3. (original) The digital TV receiver of claim 1, wherein the carrier recovery multiplies 
the digital pass-band signal by a standard carrier signal generated through the carrier recovery 
process for converting the signal into the digital base-band signal. 

4. (cancel) 

5. (currently amended) Th e digital TV r e c e iv e r of claim 5, wh e rein th e symbol clock 
r e covery compris e s: 

an OQAM conv e rt e r conv e rting each of th e digital base band r e al/imaginary signals 
interpolat e d and outputted from th e resampl e r into OQAM real/imaginary compon e nt signals; 

a high pass filt e r p e rforming a high pass band filt e ring on th e OQAM r e al/imaginary 
compon e nt signals outputt e d from the OQAM converter for removing information of data 
s e ction; 



5 



a squar e r squaring each of th e OQAM r e al/imaginary component signals filter e d by and 
outputt e d from th e high pass band filt e r, and adding and outputting th e calculation; 

a pre filt e r passing only a fr e qu e ncy of a pred e t e rmin e d band from the output of th e 
squar e r for r e cov e ring th e symbol clock; 

a t i m i ng e rror d e t e ctor d e t e ct i ng t i m i ng e rror i nformat i on from th e output of th e pr e- f il t e r; 

a filt e ring m e mb e r filt e ring only a low pass band signal from th e timing e rror information 
outputt e d from th e timing e rror det e ctor; and 

an NCO g e n e rating at least two times the fr e qu e ncy of th e symbol clock interpolated 
according to low pass band compon e nts of th e filter e d timing e rror information and outputting to 
th e first resampler. 

The digital TV receiver of claim L wherein the timing error detector and recovery 
comprising : 

a pre-filter for passing only a frequency of a predetermined band from the output of the 
squarer for recovering the symbol clock ; 

a timing error detector for detecting timing error information from the output of the pre- 
filter ; 

a filter for filtering only a low pass-band signal from the timing error information 
outputted from the timing error detector; and 

an NCO for generating at least two times the frequency of the symbol clock interpolated 
according to low pass-band components of the filtered timing error information . 
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6. (currently amended) The digital TV rec e iver of claim 6, wher e in th e OQAM conv e rter 
multipli e s digital bas e band r e al/imaginary compon e nt signals int e rpolat e d and outputt e d from 
th e resmapl e r by a fixed fr e quency with a c e nt e r fr e qu e ncy of 2, 690559MHz for converting 
digital bas e band r e al/imaginary component signals into th e OQAM r e al/imaginary compon e nt 
signals. 

The digital TV receiver of claim L wherein the OQAM converter and filter complex 
multiplies the VSB digital base-band real/imaginary component signals by the oscillating 
frequency with a center frequency of 2.690559 MHz for converting the VSB digital base-band 
real/imaginary component signals into the OQAM real/imaginary component signals . 

7. (currently amended) Th e digital TV r e c e iv e r of claim 6, wher e in th e pr e filt e r filters 
frequ e ncy subgroup half of th e fr e qu e ncy of th e symbol clock for th e output of th e squar e r. 

The digital TV receiver of claim 5, wherein the pre-filter filters frequency near half of 
the frequency of the symbol clock from the output of the squarer . 

8. (currently amended) Th e digital TV r e ceiv e r of claim 1, wh e r e in th e symbol clock 
r e covery compris e s: 

an OQAM conv e rt e r conv e rting each of th e digital bas e band r e al/imaginary signals 
outputt e d from th e carri e r r e cov e ry into OQAM r e al/imaginary compon e nt signals; 

a high pass filt e r p e rforming a high pass band filtering on th e OQAM r e al/imaginary 

component signals outputt e d from th e OQAM conv e rt e r for r e moving information of data 

» 

s e ction; 
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a first squaring operator squaring e ach of th e OQAM real/imaginary compon e nt signals 
filt e r e d by and outputt e d from th e high pass filt e r, and calculating diff e r e nce of the two squared 
signals and squaring the calculation; 

a s e cond squaring op e rator squaring e ach of th e OQAM r e al/imaginary component 
signals filter e d by and outputt e d from th e high pass filter, and calculating and squaring a 
diff e r e nc e of th e two squar e d signals; 

an add e r adding th e output of th e first and second squaring op e rators; 

a pr e- filt e r passing only a fr e quency of a pr e d e termin e d band for r e cov e ring th e symbol 
clock from th e output of th e add e r; 

a t i m i ng e rror d e t e ctor d e t e cting tim i ng e rror i nformat i on from th e output of th e pr e- f i lt e r; 

a filtering m e mb e r filtering only th e low pass band signal from the timing e rror 
information outputt e d from th e timing error det e ctor; and 

an NCO for g e n e rating at l e ast two tim e s th e fr e qu e ncy of th e symbol clock r e cover e d 
according to low pass band signals of th e filt e r e d timing e rror information and outputting to th e 
first r e sampl e r. 

The digital TV receiver of claim 1, wherein the symbol clock recovery further 
comprising : 

a multiplying operator for multiplying each other the OQAM real/imaginary component 
signals outputted from the OQAM converter and filter, and multiplying it by a predetermined 
constant, and squaring and outputting the calculation; and 

an adder for adding the two outputs from the squaring operator and the multiplying 
operator, and outputting the timing error detector and recovery . 
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wherein, the squaring operator squares each of the OOAM real/imaginary component 
signals outputted from the OOAM converter and filter, and outputs difference between the two 
squared signals . 

9-15. (cancel) 

16. (currently amended) A digital TV r e c e iv e r, comprising: 

an A/D conv e rt e r converting an analog signal into a digital signal; 

a carri e r r e cov e ry conv e rting th e digital pass band signal into a digital bas e band signal; 

a r e sampl e r resampling digital bas e band r e al/imaginary component signals outputt e d 

from th e carrier r e cov e ry to at l e ast two tim e s the fr e qu e ncy of th e symbol clock and 
int e rpolating e ach of th e signals; 

an OQAM conv e rter converting e ach of th e digital bas e band r e al/imaginary signals 
int e rpolat e d and outputt e d from th e r e sampler into OQAM r e al/imaginary compon e nt signals; 

a high pass filter p e rforming a high pass band filt e ring on the OQAM r e al/imaginary 
compon e nt signals outputt e d from th e OQAM conv e rter for r e moving information of data 
section; 

a first squaring op e rator squaring e ach of th e OQAM r e al/imaginary compon e nt signals 
filter e d by and outputt e d from th e high pass filt e r, and calculating diff e rence of th e two squar e d 
signals and squaring th e calculation; 

a s e cond squaring op e rator squaring each of th e OQAM real/imaginary compon e nt 
signals filt e r e d by and outputt e d from th e high pass filt e r, and calculating and squaring a 
diff e r e nce of th e two squar e d signals; 
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an adder adding the output of th e first and s e cond squaring op e rators; 

a pre filt e r passing only a fr e qu e ncy of a pr e d e t e rmin e d band for r e cov e ring th e symbol 
clock from the output of the add e r; 

a t i ming e rror d e tector d e t e cting t i m i ng e rror i nformat i on from th e output of th e pr e- fi l t e r; 

a filt e ring m e mb e r filt e ring only th e low pass band signal from th e timing e rror 
information outputt e d from the timing e rror d e t e ctor; and 

an NCO for g e n e rating at l e ast two times the fr e qu e ncy of th e symbol clock r e cov e r e d 
according to low pass band signals of the filt e r e d timing e rror information and outputting to th e 
first r e sampl e r. 

A digital TV receiver including an A/D converter, a carrier recovery, and a symbol clock 
recovery, wherein the symbol clock recovery comprising : 

an OOAM converter and filter for converting each of the digital base-band real/imaginary 
signals in a VSB type into OQAM real/imaginary component signals, and performing a high 
pass-band filtering on the OOAM real/imaginary component signals for removing information of 
data section ; 

a squaring operator for squaring each of the OOAM real/imaginary component signals 
outputted from the OQAM converter and filter, and outputting difference between the two 
squared signals ; 

a squarer for squaring the signal outputted from the squaring operator, and outputting the 
calculation ; 

a multiplying operator for multiplying each other the OOAM real/imaginary component 
signals outputted from the OOAM converter and filter, and multiplying it by a predetermined 
constant, and squaring and outputting the calculation ; 
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an adder for adding the two outputs of the squarer and the multiplying operator, and 
outputting the calculation for detecting timing error information ; 

a timing error detector and recovery for detecting timing error information from the 
signal outputted from the adder, and generating and outputting at least two times the frequency 
of the symbol clock corrected from the detected timing error information . 

17. (original) The digital TV receiver of claim 16, wherein the A/D converter converts 
the analog pass-band signal transmitted in a VSB modulation type into a pass-band signal by 
sampling the analog signal at a fixed frequency generated from the fixed oscillator or at least two 
times the frequency of the symbol clock. 

18. (original) The digital TV receiver of claim 16, wherein the carrier recovery multiplies 
the digital pass-band signal by a standard carrier signal generated through the carrier recovery 
process for converting the signal into the digital base-band signal. 

19. (currently amended) Th e digital TV rec e iv e r of claim 16, wh e r e in th e OQAM 
converter multipli e s digital base band r e al/imaginary component signals interpolat e d and 
outputt e d from th e r e smapl e r by a fix e d fr e quency with a cent e r fr e qu e ncy of 2.690559MHz for 
converting digital bas e band r e al/imaginary compon e nt signals into th e OQAM r e al/imaginary 
compon e nt signals. 

The digital TV receiver of claim 16, wherein the OQAM converter complex multiplies 
the VSB digital base-band real/imaginary component signals by the oscillating frequency with a 
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center frequency of 2,690559 MHz for converting the VSB digital base-band real/imaginary 
component signals into the OQAM real/imaginary component signals . 

20. (cancel) 

21. (New) The digital TV receiver of claim 16, wherein the timing error detector and 
recovery comprising: 

a pre-filter for passing only a frequency of a predetermined band from the output of the 
adder for recovering the symbol clock; 

a timing error detector for detecting timing error information from the output of the pre- 

filter; 

a filter for filtering only a low pass-band signal from the timing error information 
outputted from the timing error detector; and 

an NCO for generating at least two times the frequency of the symbol clock interpolated 
according to low pass-band components of the filtered timing error information. 

22. (New) The digital TV receiver of claim 21, wherein the pre-filter filters frequency 
near half of the frequency of the symbol clock from the output of the squarer. 
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